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Spraying Calendar.
I N T R O D U C T IO N .
This Bulletin gives directions for fighting some of the common 
insects and diseases which injure orchard and garden crops and also 
tells how to prevent smut in oats, barley and wheat.
Insects and fungi cause Iowa fruit growers and gardeners a loss 
which in the aggregate amounts to hundreds of thousands of dollars 
annually. They cause fruit and vegetables to rot and to be wormy 
and knotty or scabby; they damage blossoms and blossom buds and 
so interfere more or less with the setting of the fruit; they destroy 
a vast amount of foliage or injure it in such a way as to interfere 
with its work of building up the special kinds of food which the 
plant must have in order properly to sustain its life, to support its 
growth, to form fruit buds for the following year and to store away 
in its roots, trunk and branches the reserve supply which it needs 
to support its active growth during the spring until the new leaves 
are fully developed and ready for work. Fortunately many of the 
worst of these insects and diseases may be kept well under control by 
proper treatment as outlined in this spraying calendar. It is not 
always best to follow these general recommendations exactly. The 
strength of the mixtures and the number of treatments should be 
varied to fit special cases. It must be left for the manager of the 
work to decide this matter, but let him remember that, as a rule, the 
Iowa fruit grower who would be most successful under present 
conditions must spray systematically and thoroughly every year.
3
et al.: Spraying calendar.
Published by Iowa State University Digital Repository, 1905
P A R T  I.
H O R T I C U L T U R E  S E C T IO N .
S. A . B E A C H . E. E. L I T T L E .
GENERAL TREATMENT FOR THE APPLE.
When to Spray What to Spray With and What For.
i. W hen the green 
tips of the first leaves 
burst the buds. M ay 
be omitted if insects 
and scab are not 
abundant. Figure I.
Bordeaux mixture (p. 10) for scab, canker 
and leaf spot diseases with paris green (p. 14) 
or other arsenical poison for bud moths, case 
bearers, tent caterpillars, canker worms and 
other leaf eating insects.
2. Just before the 
blossoms open. Fig­
ure 2.
Bordeaux mixture for diseases mentioned 
under 1. Paris green or other arsenical poison 
for curculio and the insects mentioned under 
1. The most important single treatment 
against the scab!
3. Just after the 
blossoms fall.
Bordeaux mixture for diseases mentioned 
under 1. Paris green or other arsenical for 
codling moth, curculio and leaf eating insects. 
The most important treatment in fighting cod­
ling moth!
4. Ten to twenty 
days after 3.
Bordeaux mixture for scab, bitter rot and 
other diseases. Paris green or other arsenical 
for codling moth, curculio and leaf eating 
insects.
5. Late July or ear­
ly August.
Bordeaux mixture for scab, bitter rot, fly 
speck, sooty blotch and other diseases. Paris 
green or other poison for second brood of 
codling moth. Important!
Special treatment 
early spring before 
buds break.
Lime-sulfur wash (p. 18) for oyster shell 
scale and other scale insects.
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GENERAL TREATMENT FOR CHERRIES.
When to spray. 1 What to spray with and what for
I.
open.
Just b^efore the blossoms| Bordeaux mixture (p. io ) for 
1 fruit rot.
2.
fall.
Just after the blossoms) Bordeaux mixture for fruit rot 
| and leaf spot. Arsenate of lead 
| (p. 15) for curculio.
3-
than
Ten
2.
to fifteen days later) Ammoniacal copper carbonate 
| (p. 13) for fruit rot and leaf spot.
4- Just after fruit is picked. | Bordeaux mixture for leaf spot.
5-
A:
From 2 to 3 weeks after | Repeat 4.
1
6.
first
When cherry slugs are | Dust or spray with paris green or 
seen on the leaves. | other poison.
5
et al.: Spraying calendar.
Published by Iowa State University Digital Repository, 1905
— 6—
GENERAL TREATMENT FOR PLUMS.
i. Just before the blossoms 
open.
Arsenate of lead (p. 15) for 
curculio. Bordeaux mixture 
(p. 10) for fruit rot on blossoms.
2. Just after the blossoms 
fall.
Bordeaux mixture for fruit rot 
and leaf-spot. Arsenate of lead 
for curculio. (Dilute the Bordeaux 
about one-half for Japanese va­
rieties) .
3. About fifteen days after the 
blossoms fall.
Repeat 2.
4. Soon after the middle of 
June.
Repeat 2.
5. Late July or early August. Ammoniacal copper carbonate soap 
or eau celeste soap (p. 12) for 
fruit rot and leaf spot.
6. On first appearance of in­
sects.
Arsenate of lead (p. 15) for web 
worms and other, leaf eating in­
sects.
GENERAL TREATMENT FOR PEACHES.
When to spray | What to spray with and what for
I. Before the buds sw ell;I Bordeaux mixture (p. io ) or lime- 
surely before April first. ¡sulfur wash (p. .18) for leaf curl
j and fruit rot.
GENERAL TREATMENT FOR PEARS.
Same as for the apple. Treat same as for apple scab, leaf 
spot and insects.
When itwig blight first appears, 
and during the dormant season 
when the leaves are off.
Cut affected branches back to 
sound wood and burn them. Keep 
tools disinfected by wiping with 
cloth saturated with kerosene or 
other disinfectant after each branch 
is cut.
Before buds open in spring spray 
with lime-sulfur wash. (p. 18).
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GENERAL TREATMENT FOR THE GRAPE.
I.
third
W hen the leaves are one-1 Bordeaux mixture for mildews and 
grown. * | black rot. I m p o r t a n t  !
2. Just before the blossoms 1
open. [Repeat 1.
3- Just after the fruit sets. ¡Repeat 1. I m p o r t a n t !
4- ' io  to 20 days after 3. ¡Repeat 1.
5- 10 to 20 days after 4. | Repeat 1.
GENERAL TREATMENT FOR CURRANT AND GOOSEBERRY.
1
I. W hen “worms first ap-| 
pear.
Paris green (p. 14) or other arseni 
¡cal poison for the “ worms” . Bor­
deaux mixture (p. 10) for leaf 
spot.
2. When fruit is about half
grown. ¡Repeat 1.
3. After fruit is picked. | Bordeaux mixture for leaf spot.
4. About 2 weeks after 3. | Repeat 3.
GENERAL TREATMENT FOR STRAWBERRY.
When to spray. What to spray with and what for
When growth begins and lat-| 
er as often as necessary.
Bordeaux mixture (p. 10) for 
| “ rust” or leaf spot.
After picking the fruit. | Cut and burn foliage on windy 
1 day.
A t first appearance of the leaf 
roller.
Arsenical poison (p. 15) every 
| week if necessary but not after 
j fruit is half grown.
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GENERAL TREATMENT FOR RASPBERRY, BLACKBERRY AND DEWBERRY.
W hen orange rust appears.
Note.— This disease is easily | 
recognized by the bright orangel D ig plants at once and burn. 
color on the under side of the\ 
leaf. The whole cane looksl 
sickly.
When anthracnose and other] After leaves drop in fall or in 
oane diseases are doing serious j early spring, cut and burn over 
damage. the whole affected patch.
GENERAL TREATMENT FOR POTATO.
Begin when plants are about 
8 inches high or when beetles 
first appear and spray at inter­
vals of from 10 to 15 days till 
growth stops.
Spray more frequently in hot 
damp weather and less often in 
dry weather.
Bordeaux mixture (p. 10) com­
bined with paris green or other 
poison (p. 14) for early blight and 
late blight and rot, also for flea 
beetles, blister beetles and Colo­
rado potato beetles. M ake strong 
bordeaux mixture, using at least 1 
pound of copper sulfate to make 8 
gallons of the mixture.
Soak seed potatoes two hours.
T o  prevent potato scab, use com­
mercial formalin (40 per cent 
solution) 1 pint to 30 gallons of 
water. This is enough for twenty 
bushels of seed.
GENERAL TREATMENT FOR CUCUMBERS, SQUASHES AND MELONS.
_______When to spray. | What to spray with and what for
When young plants come|Tobacco dust (p. 17) for striped 
through the ground; repeat fre-¡beetle, 
quently.
About 1 month after planting,! Spray with bordeaux mixture 
repeat at intervals of 10 days. | (p. 10) for blight, flea beetles and
| striped beetles.
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g e n e r a l  t r e a t m e n t  f o r  c a b b a g e  a n d  c a u l if l o w e r .
When “ worms” appear, 
peat when necessary.
I Paris green or other arsenical 
Re-! poison in dust, or in resin lime 
mixture. D o not apply poison 
I.after heading begins.
Lice or aphis. I Bury the first affected plants.
GENERAL TREATMENT FOR ALL KINDS OF PLANTS.
A ll leaf eating i'^^tTsuch asjPaH T^reen (p. 14) or other
slugs caterpillars, beetles, etc. | arsenical When insects first appear. 
~ " S d u s t  or tobacco infusion 
lice and true bugs. I with whale-oil soap or kerosene
I emulsion, (p. U )*
J Small plants or ends of t w ig s  are
I best treated by dipping. _______ _
Scale insects such as oyster shell | Spray with the lime-sultur wasn 
scale, scurfy bark louse and Sanj in spring before the buds open. 
Jose scale. 1_________ ______.—  --------------
P R E P A R A T IO N  O F  S P R A Y  M IX T U R E S .
Various substances are used by fruit growers and gardeners in 
fighting insects and fungi. Those materials used against fungi 
are fungicides; those which are destructive to insects are insecticides.
F U N G IC ID E S .
B o r d e a u x  M ix t u r e .
Bordeaux mixture is the most important fungicide for general use 
against fungous diseases of orchard, farm and garden crops, sue as 
apple scab, potato blight, cherry leaf spot, grape mildew, etc. lh e  
strength of the bordeaux mixture should be varied to suit the con­
ditions under which it is used; for example, a^  much stronger 
mixture should be used in treating the -potato blight than is re­
quired in spraying apples whereas if the foliage of peac es or 
Japanese plums is to be sprayed the mixture should be very much
weaker than that used for apples.
St r e n g t h  o f  B o r d e a u x  M i x t u r e . In spraying apples, pears, 
grapes, cherries and all plums, except those of the Japanese group, use 
one pound of copper sulfate to make from ten to twelve gallons of the
9
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mixture. It is doubtful whether it w ill pay to make it weaker 
than i to 12. T h e i to io  formula* is strong enough and is 
now most commonly recommended for this work.
BORDEAUX MIXTURE, I TO IO FORMULA.
(T o  make 50 gallons).
Copper sulfate (blue vitriol), 5 pounds.
Quicklime (not slaked) not less than 3  ^ pounds, nor more than 
5 pounds.
W ater, 50 gallons.
Dissolve the capper sulfatet and dilute to from 25 to 35 gallons. 
Slake the lime and add enough water to it to complete the required 
50 gallons, then pour the two solutions together. Lastly add any 
arsenical poisons which are to be combined with the bordeaux 
mixture.
An exception to this rule should be made when home-made 
arsenate of lead in dilute mixture is to be combined with 
the bordeaux mixture. In that case combine the arsenate of lead 
mixture with the lime wash before it is poured into the copper 
sulfate solution to make the bordeaux mixture.
C a u t i o n .— Dilute both the lime and the copper sulfate as much 
as the formula will allow and then mix. D o not mix the ingredients 
in concentrated form before diluting. Diluting the ingredients as 
much as possible before mixing gives a mixture in which the particles 
stay in suspension for a long time so that comparatively little 
agitating is required to insure an even distribution of the mixture 
from the spray tank. M ixing the ingredients in concentrated form 
results on the contrary in forming heavy particles which settle 
readily, necessitating violent and continual churning to secure an 
even distribution of the mixture.
It is the copper compounds in the bordeaux mixture which give 
it its value as a fungicide. T he lime is added chiefly to prevent 
injury to the foliage. It has the additional advantage of combining 
with the copper sulfate into a sticky substance which holds to the 
leaves well even in rainy weather and it plainly shows on the 
trees 90 that one can easily see how well the spraying has been 
done.
•The 1 to 10 formula is the same as either the so-called 4-4-40 or the 5-5-50 
formula. The 4-4-40 formula calls for 4 pounds copper sulfate and 4 pounds 
lime to 40 gallons of water; the 5-5-50 formula calls for 5 pounds of copper 
sulfate and 5 pounds of lime to 50 gallons; either is equivalent to 1 pound of 
copper sulfate and 1 pound of lime to 10 gallons.
f i t  dissolves more quickly In hot water than in cold. Do not dissolve It In 
an iron or tin vessel.
10
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T h e  l im e  prevents injury to the foliage by combining with th 
copper into an insoluble compound. Enough lime must be used 
to take up all of the free copper sulfate or the mixture may  ^burn 
the leaves badly. This requires about two-thirds as mjich by 
weight of unslaked lime as of copper sulfate. M ore than this may 
be used but it is best not to have too great an excess of lime, at mos 
not more than an amount equal in weight to the weight o
C° N e v e r  u s e  a ir  s l a k e d  l im e .— Fresh, clean, firm, lump lime 
should be chosen. If it is lime that slakes fast first t o e *  
rather small lumps; then add small quantities of^  water till it sta te 
to slake and generates heat. From time to time 
progresses add enough water to keep the lime covered all the ti , 
and stir it as much as is necessary to keep it from burning . w 
time enough to the slaking so that the fine gritty particles will become
as nearly slaked as possible. , *
Some of the lime used in Iowa slakes very slowly. In handling 
lime it is well to cover it with a moderate amount of water and leave
it unstirred till it is completely slaked.
After the lime has slaked into a smooth paste keep it covered 
with water to exclude the air and it may thus be kept in good 
condition for a considerable time. In using it it is not necessary 
to weigh it, because the test hereafter described shows when enough 
lime has been added to make the bordeaux ' mixture This plan 
permits of slaking the lime in large quantities. It is better to do 
this than to let the lump lime stand and become partly air-slaked
before it is used. , . . „  . , v .
If it can be obtained fresh as it is needed it is well to weigh what
is to be used for each tank and let it be slaking while the previous
tankful is being sprayed. ' .
T h e "new process"  or powdered lime is apt to be more or less
air-slaked and is therefore not recommended for general use.
MAKING BORDEAUX MIXTURE FROM STOCK SOLUTIONS.
W here large quantities of bordeaux mixture are needed it is 
convenient to keep the copper sulfate on hand in a stock solution 
and hold the slaked lime in the form of paste covered with water 
as above described. These ingredients can then be diluted as they
are needed. . .
St o c k  So l u t io n  o f  C o p p e r  S u l f a t e .— A  convenient stock 
solution of copper sulfate is made by keeping more copper sulfate 
in it than the water can dissolve. In this case the solution is saturated
11
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and no matter how much it evaporates it cannot get stronger. It 
then holds about 5° ounces of copper sulfate to the gallon; practi­
cally 3 pounds to the gallon. T o  make 50 gallons of bordeaux 
mixture of the 1 to 10 formula take one and two-thirds gallons of 
this stock solution and dilute it to about 25 gallons as directed on 
page 45. Take about as much lime paste as would be made by 
slaking 5 pounds of quick lime and dilute it to nearly 25 gallons. 
Pour the lime into the copper sulfate, stir thoroughly and then 
test by adding a drop of ferrocyanide of potassium.
F e r r o c y a n id e  o f  P o t a s s iu m  T e st .— If enough lime has been 
added to combine with all of the copper in solution the drop will not 
change color. If there is not enough lime present the drop turns 
at once to a dark reddish brown color; more lime should then be 
added. When the ferrocyanide solution does not change color this 
shows that enough lime has been added to take up all of the copper. 
Then it is well to add about a third as much more lime, to insure an 
abundant excess, particularly if paris green or any other arsenical 
poison is to be used with it.
The ferrocyanide of potassium, also called yellow prussiate of 
potash, is a very poisonous yellow salt. Dissolve it in about ten 
times its bulk of water and it is ready for use. It is inexpensive.
SODA BORDEAUX.
T h e soda bordeaux is a fungicide which does not show very 
plainly on fruit. It is made by mixing caustic soda and copper 
sulfate in such proportions as to form an exactly neutral mixture. 
M any practical fruit growers have found difficulty in making this 
mixture exactly neutral and in using it they have burned their 
foliage badly. For this reason we do not recommend it for general 
use.
EAU CELESTE AND SOAP (MODIFIED).
Eau Celeste and Soap is a good fungicide to use in place of 
bordeaux mixture when the fruit is nearly full grown. On the 
whole it is not so effective as bordeaux mixture but it has the 
advantage of showing less plainly on the ripe fruit.
FORMULA.
Copper sulfate, 1 pound.
Ammonia strong (26° Baume), 3 pints.
Soap, 1 pound.
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W ater, 50 gallons..
Dissolve the soap in 10 gallons of water. In a separate vessel 
(not iron or tin) dissolve the copper sulfate in 40 gallons of water 
and add the ammonia; stir well and add the soap.
AMMONIACAL COPPER CARBONATE AND SOAP.
Ammoniacal Copper Carbonate and Soap is also used for .spraying 
fruit that is nearly ripe, because it shows less plainly than does 
bordeaux mixture.
FORMULA.
Copper carbonate, 6 ounces.
Ammonia strong (26° Baume), about 3 pints.
Soap, 1 pound.
W ater, 50 gallons.
Dilute the ammonia somewhat with water and use as much of 
it as is necessary to dissolve the copper carbonate; add water to make 
40 gallons. Dissolve the soap in 10 gallons of water and pour into 
the copper carbonate solution. T he dissolved copper carbonate loses 
strength when left exposed to the air, but it may be kept all right in 
stoppered bottles or jugs.
POTASSIUM SULFID OR LIVER OF SULFUR.
Potassium Sulfid solution is made by dissolving 3 ounces in six 
gallons of water. Apply at once. This mixture deteriorates rapidly 
and should not be prepared until ready for application. This is an 
effective spray for mildew on gooseberries.
IN S E C T IC ID E S .
Insects are divided into two groups according to the general form 
of their mouth parts; namely, biting insects and sucking insects. 
Biting insects are characterized by having mouth parts adapted for 
chewing their food. Sucking insects have their mouth parts so 
formed that they can feed only by sucking their food. T he potato 
beetle is an example of the former, while plant louse is representative 
of the latter. Biting insects may be destroyed by applying poison to 
the plants upon which they feed. Sucking insects can not be 
poisoned in that way but they may be destroyed by using certain 
insecticides which kill them by coming in contact with their bodies. 
Some insects are driven away by treating the plant with some
13
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substance which is offensive to them; for example bordeaux mixture 
drives away certain flea beetles.
I n s e c t ic id e s  f o r  B it in g  I n s e c t s .
PARIS GREEN.
Paris green may be applied dry in the form of dust, using one 
pound of the poison to twenty pounds of common flour, land plaster 
or slaked lime. Flour seems the best, as it is eaten more freely by 
some insects. Dust should usually be applied when the plants are 
damp from dew or rain.
Paris green may be used in spraying apples or pears at the rate 
of i pound to 150 gallons of bordeaux mixture or of water. If 
used with water, about 2 pounds of fresh slaked lime should be added 
for every pound of paris green to prevent injury to the foliage.
For spraying plum or cherry paris green should be used at the 
rate of 1 pound to 300 gallons of bordeaux mixture or water. If 
used too strong it w ill injure the leaves.
Paris green should not be used on peach foliage. It defoliates peach 
trees.
For potatoes paris green may, if necessary, be used as strong as 1 
pound to 50 gallons of bordeaux mixture or of water but many do 
not use more than 1 pound to 100 gallons, and this is usually enough.
For cabbage and cauliflower add one pound of paris green to 80 
gallons of resin-lime mixture. This of course must not be used 
after the plants begin to head.
When paris green is combined with bordeaux mixture be sure 
to have an excess of lime over what is actually required for 
neutralizing the copper sulfate. W hen used in water add twice as 
much lime by weight as paris green, to prevent injuring the leaves.
ARSENITE OF SODA. '
T h e demand for a cheap substitute ‘for paris green is met by 
arsenite of soda prepared by the Kedzie formula which is here given:
FORMULA.
W hite arsenic, 1 pound.
Sal soda, 4 pounds.
W ater, 1 gallon.
M ix  and boil about 15 minutes or till the arsenic is all dissolved. 
Add just enough water to make up for that lost in boiling, then put 
in jugs or bottles till needed. T w o  quarts of this solution may be
14
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used in place of one pound of pans green by adding about 4 pounds 
of fresh slaked lime or by combining with bordeaux mixture in which 
there is an excess of lime as directed on page 12. Keep the stock 
solution plainly labeled P o iso n  !
ARSENATE OF LEAD.
Arsenate of lead is a reliable insect poison and less liable than paris 
green to harm the foliage. It sticks well to the leaves. It may be used 
either alone or in combination with bordeaux mixture at the rate of 3 
pounds or more to 50 gallons. This makes it considerably more 
expensive than paris green, especially when it is purchased already 
prepared. T he home-made arsenate of lead is less expensive than 
the ready made article, but some fruit growers have not been success­
ful with it. Perhaps this has been due, at least in part, to the 
fact that one of the ingredients which is used in the home preparation, 
the arsenate of soda, is apt to contain a considerable quantity of im­
purities. Nevertheless it would seem that if directions are carefully 
followed the fruit grower should be able to use the home-made mixture 
successfully: It may be prepared as directed below:
FORMULA.
Lead acetate (sugar of lead), 22 ounces.
Sodium arsenate, 8 ounces.
W ater (or bordeaux mixture), 100 gallons.
• Dissolve each separately, then mix the two together and pour 
this mixture into the required amount of water, or if it is to be 
used with the bordeaux mixture pour it into the lime wash before 
that is mixed with the copper sulfate solution. See page 10.
Since the lead acetate dissolves rather slowly it is well to dissolve 
it some time before it is to be used. It may be kept on hand in 
concentrated solution in a manner similar to that recommended for 
a solution of copper sulfate on page 11. T h e saturated solution at 
ordinary temperatures holds about 37 ounces of the lead acetate per 
gallon.* About 2-J quarts of such a solution would be required by 
the above formula for 100 gallons. A  little excess of it does no 
harm.
T h e sodium arsenate dissolves in water quite readily. In follow­
ing the above formula dissolve the 8 ounces of sodium arsenate in a 
small quantity of water, a gallon will do. Into it pour the dis­
solved lead acetate to the required amount and let it settle. Then
* The lead acetate dissolves more readily If a little acetic acid be added to 
the water. If convenient use soft water for the stock solution.
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take a small quantity of the clear liquid into a cup or tumbler to 
test it. This is done by adding to it a little more of the lead 
acetate solution. If a white substance then forms it signifies that 
not enough of the lead has been used to combine with all of the 
arsenic and therefore more lead acetate should be added to the 
mixture. Repeat this operation till the test shows that no more 
lead acetate is needed, then pour the mixture into the lime wash 
if it is to be combined with bordeaux mixture (see page io) or pour 
it into the given amount of water if it is to be used alone.
RESIN-LIME MIXTURE. ‘
Resin-lime mixture is used in spraying plants like cabbage and 
cauliflower to which the liquid does not stick very well.
Pulverized resin, 5 pounds.
Concentrated lye, 1 pound.
Fish oil, or any cheap oil except tallow, 1 pint.
W ater, 5 gallons.
Place oil, resin and a gallon of water in a kettle and heat until 
resin is softened; add lye solution made as for hard soap; stir 
thoroughly; add remainder of water and boil for about two ¡hours, 
or until the mixture w ill unite with cold water making a clear amber 
colored fluid. Replace the water which has boiled away by adding 
boiling water to make the 5 gallons. This gives a stock solution 
which may be kept till needed. In using it add to the 5 gallons 
80 gallons of water, 15 gallons of thin whitewash,' and 1 pound of 
paris green or its equivalent.
I n s e c t ic id e s  fo r  S u c k in g  I n s e c t s .
KEROSENE EMULSION.
Kerosene (coal oil), 2 gallons.
Rain water, 1 gallon.
Soap, pound. ,
Dissolve soap in water by boiling; take from the fire and, while 
hot, turn in kerosene and churn briskly for 5 minutes. It can be 
churned easily by pumping. Dilute before using with 6 to 9 parts 
water. For scale insects and all sucking insects.
LIME.
D ry slaked lime is often used in combatting insects having soft 
sticky bodies such as the rose slug, cherry slug and asparagus beetle.
16
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t o b a c c o  DUST.
Tobacco dust may be obtained from large manufacturers at a 
comparatively small cost. In addition to its value as an insecticide 
it has the advantage of acting as a fertilizer. It is useful in fighting 
striped beetles which infest cucumbers, squashes and melons and in 
keeping plant lice and other insects from the garden plants. It is 
also used against root lice, particularly the wooly aphis. For this 
purpose it should be worked into the ground in liberal quantities.
TOBACCO AND SOAP.
Tobacco (waste or stems), i pound.
Boiling water, 4 gallons.
Add hot water to tobacco and let stand till cold. Strain and add 
1 pound of whale oil soap or any other hard soap or 2 pounds of 
soft soap to each 50 gallons of infusion. For plant lice.
SOAP.
W hale oil soap or other cheap soap is used for plant lice and other 
soft bodied insects. It differs so in strength that it is well to try 
each lot on a little foliage before using it extensively. Use 1 pound 
to 6 or 7 gallons. W hen the leaves are off the trees it may be 
used as strong as two pounds to the gallon. It is sometimes so used 
in treating scale insects.
HELLEBORE.
Hellebore or W hite Hellebore is a powder which kills both by 
contact with the insect and as a poison. It may be used either dry 
or with water. It may be mixed with three or four parts by weight 
of flour and dusted on the insects or it may be mixed with water 
at the rate of 1 pound to 25 gallons and used as spray. It is 
especially useful in combatting “ worms” on currants or gooseberries 
while the fruit is ripening because it may be used without danger of 
poisoning the fruit.
PYRETHRUM OR INSECT POWDER.
Pyrethrum powder, 1 ounce.
W ater, 3 gallons.
For dry application mix thoroughly one part by weight of
17
et al.: Spraying calendar.
Published by Iowa State University Digital Repository, 1905
- 18 -
insect powder with 4 of cheap flour and keep in closed vessel for 24 
hours before dusting over plants attacked. Pyrethrum if fresh and 
pure can be made to do very effectual work. It should be kept 
in tightly sealed cans. If the best pyrethrum can not be obtained it 
would be better to use some other insecticide.
POISONED BAIT FOR CUTWORMS.
M ix one pound of paris green with fifty pounds of bran or thirty- 
five of middlings. A  spoonful put at the base of each plant will 
furnish protection for cabbage or tomatoes or other transplanted 
plants. Some prefer to wet thé mixture with sweetened water.
Another method is to spray fresh new growth of clover or any 
other good succulent plant with one pound of paris green to twenty- 
five gallons of water. Then mow it and spread in little heaps about 
the field.
Care should be taken to prevent poultry from getting this poisoned 
bait. In the garden this may be easily accomplished by.putting the 
bait under a board near the plants. This has the additional 
advantage of preventing the moist bait from drying out.
LIME-SULFUR WASH.
In orchard practice this is mostly used against insects which are 
found on the trees When they are dormant. As an orchard spray it 
was first used against the San Jose scale. It has proved very 
effective against this dreaded insect and it is likewise destructive to 
the oyster shell scale, the scurfy scale, the case bearers and certain 
other insects which pass the winter in some form on the trees.
FORMULA.
Lime, 15 pounds.
Sulfur, 15 pounds.
W ater, 50 gallons.
Place the lime in a kettle, or in a vat if steam is used, and slake 
it with hot water so that it forms an even white paste, then add 
water till it makes a thin whitewash. Blend the sulfur with water 
into a thin paste and add to the whitewash and mix thoroughly. 
Boil one hour, stirring frequently to keep it from caking on the 
sides of the vessel and adding water from time to time to replace that 
which has boiled away. Dilute to 50 gallons and bring it to boil 
again. Strain it boiling hot into the spray tank through wire screen
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and apply as hot as possible. Some boil the mixture less than an 
hour. It should be boiled till it is of a brick red color and till the 
liquid, when it has settled, is brownish or yellowish green.
Salt has been recommended to be added with the sulfur pound for 
pound but it may be omitted with no material disadvantage.
Use good fresh stone lime which slakes free from grit and dirt. 
Either flowers of sulfur or light or heavy flour of sulfur may be used. 
The flowers of sulfur goes into solution most readily.
P A R T  II.
F A R M  C R O P S  S E C T IO N .
M . L . B O W M A N .
TREATMENT OF SMUT IN OATS, WHEAT AND BARLEY.
OAT SMUT.
Oat smut generally appears at the time the plants are in bloom. 
It ripens before the oats, producing millions of little spores which are 
blown about over the field just at the time when the hulls or glumes 
of the oat have been pushed open, permitting the spore to lodge next 
to the meat of the oat kernel. T he hull closing up holds the spore 
within. W hen the oat grain germinates the following spring this 
little spore also germinates, finding its way within the culm or stem 
where it grows, living upon the plant. W hen the oat heads out 
the smut, having extended upward within the stem, takes possession 
of the kernel where it produces the smut spores.
*D r. Cobb says: “A  single head of smutted oats may easily con­
tain five hundred million spores. T h at is to say, a number of spores 
so great that if they were distributed evenly over an acre of land, 
there would be over one thousand spores on every square foot. Inas­
much as these spores are instrumental in spreading the smut disease, 
we shall no longer wonder at finding the disease so common.”
T he reason for smut increasing from year to year,will be readily 
seen from the above. Frequently fields of oats are found contain­
ing as high as 15 to 25 per cent of smut, while from 5 to 10 per 
cent is common.
T h e oat crop is affected by two smuts. One is the common loose 
smut of oats. T he other is known as the kernel smut of oats. The
Iowa Geological Survey. Bull. 1 :240.
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Oats spread out and being treated with formalin.
Then put one pint of formalin into a barrel containing about 
forty gallons of water. A  sprinkling can or spraying pump is next 
used. T he oats should be shoveled over while the solution is being
former may completely destroy the tissues of the spikelet, leaving 
a black mass of spores with threads and tissues of the plant. The 
latter destroys only the grain and does not effect the glumes. Both 
of these forms of smut in oats are successfully prevented by treat­
ing with formalin.
T r e a t m e n t .
One pint of formalin (formaldehyde 40 per cent) mixed with 
forty gallons of water will treat forty bushels of oats. T he oats may 
be treated the day before sowing. Spread forty bushels of oats five 
or six inches deep on the barn or granary floor or outside. The 
following cut, (using boards or tarpaulin on which to spread the 
oats) shows this step in actual practice.
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applied so that each kernel w ill have a thorough treatment. After 
the application of formalin (or formaldehyde 40 per cent), the oats 
should then be shoveled into a long pile and covered over with sacks 
or blankets to prevent the formalin from escaping too rapidly.
T h e following cut will illustrate this point.
Oats put inllong pile and covered withfsacks and blanfeets^to' keep 
formalin from evaporating^too^freely,
T h e oats should be left covered for several hours. I f  treated 
in the evening it is well to leave them covered over night. The 
following morning after taking the sacks or blankets off, the oats 
should be spread out again so that they will dry out quickly. They 
should be shoveled over several times during the morning. A  rake 
may be used to good advantage in this operation.
T he following cut will illustrate this point.
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Oats with sacks and blankets removed; spreading oats out, that they may dry rapidly.
Seed oats from fields badly affected with smut will be found to be 
practically free from smut the following year, if the above method 
of treatment is carried out. Oats thoroughly treated in this way 
will not require treatment the following year.
T h e formalin can be obtained from any drug store at from forty to 
sixty cents per pint.
CAUTION.
1. T h e formalin can should not be left open as it is volatile and 
will lose its strength.
2. There is a great difference in the strength of formaldehyde 
Formalin and forty per cent formaldehyde are considered to be the 
same in strength. Be sure when buying formaldehyde that the 
proper strength is obtained.
3. T h e formalin should be mixed with the water just before 
sprinkling over the oats.
4. Care must be taken that the oats do not heat. This will not 
occur if the oats are sown the day following the treatment.
5. Allowance should be made in the amount of seed used if the 
oats are sown when they still contain considerable moisture. It may
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be necessary to set the seeder from one-fourth to one-third more per 
acre, to sow the desired amount.
6. Fanning oats will not remove the seed affected with smut. 
The little spore beneath the hull must be destroyed.
If more oats are treated than are needed for seed, they may be 
fed in three or four days, with perfect safety, after the formalin 
has evaporated.
WHEAT SMUT.
There are two smuts in wheat which are commonly known as 
stinking smut and loose smut. The former affects only the grains, 
which will be found to be enlarged and containing a blackish mass 
of spores of a very offensive smell. In the stinking smut, the glumes 
are unaffected, thus the disease is not always detected till after the 
grain is thrashed. In the loose smut the whole spike, except the 
rachis, is reduced to a mass of black smut spores.
In the case of both smuts the fungus grows within the plant. In 
loose smut its makes its appearance when the wheat plant is about 
to flower.
REMEDY.
St in k in g  Sm u t  i n  W h e a t . T h e treatment given for 
smut in oats will also apply to the stinking smut in wheat. In the 
case of wheat, however, it is desirable first to stir the seed in a tub of 
cold water so that the smut balls, which rise to the surface may be 
skimmed off.
L oose Sm u t  i n  W h e a t . T he treatment used with the 
stinking smut of wheat cannot be recommended for the loose smut. 
In this case the treating with hot water gives the best results. First 
the wheat should be soaked for four hours in cold water, then set 
away for about four hours in wet sacks. A fter this the sacks of 
grain should be immersed several times in water at a temperature 
of n o °  to 120° F. Then they should be placed in another vessel 
containing water at 1320 to 1340 F. T h e temperature of the 
water must be watched very carefully, as a variation of two or three 
degrees may prove fatal to the seed. T h e wheat should be left only 
five minutes in the water at the temperature of 1320 F. In plant­
ing, use one-half more seed per acre to make allowance for that which 
is killed by the treatment.
C a u t io n . It is desirable that the drill be disinfected before seed
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wheat is sown. This may be done by blowing and brushing the 
drill out thoroughly and then running thrbugh some air-slacked 
lime. A  solution of formalin or boiling water will also answer the 
purpose. Care should be taken that the drill will not rust.-
BARLEY SMUTS.
T he two smuts commonly affecting barley are the covered barley 
smut and the naked barley smut. T h e remedy for both of these 
diseases is .the same as that given for the loose smut of wheat, except 
that in the barley the grain should be treated five minutes in water 
at 130° F. instead of 1320 as recommended for wheat. This treat­
ment will not injure the seed.
R E F E R E N C E S .
A  series of Farmers’ Bulletins is published by the United States 
Department of Agriculture at Washington, D. C. Any one of 
these Bulletins will be sent free on application to the Secretary of 
Agriculture. A  few of them are here listed by title.
No. 127. Important Insecticides.
No. 145. Carbon Bi-sulfid as an Insecticide.
No. 146. Insecticides and Fungicides.
No. 161. Practical Suggestions for Fruit Growers.
No. 231. Spraying for Cucumber apd Melon diseases.
No. 243. Fungicides and Their U se.in  Preventing Diseases of 
Fruits.
No. 247. Control of the Codlin M oth and the Apple Scab.
No. 250. T h e Prevention of Stinking Smut of W heat and Loose 
Smut of Oats.. ,
Circulars of Bureau of Entomology.
Circular No. 31. T h e Striped Cucumber Beetle.
T h e Larger Apple-tree Borers.
T he Squash-vine Borer.
T he Common Squash Bug.
T h e Peach-tree Borer.
T he Corn Root-worms.
T he Imported Cabbage Worm.
T h e Cabbage Hair-worm.
Root Maggots and How to Control Them. 
The Cottony Maple Scale.
T h e Clover Root-borer.
T h e Hessian Fly.
T he Plum Curculio.
Circular No. 32. 
Circular No. 38. 
Circular No. 39. 
Circular No. 54. 
Circular No. 59. 
Circular No. 60. 
Circular No. 62. 
Circular No. 63. 
Circular No. 64. 
Circular No. 67. 
Circular No. 70. 
Circular No. 73.
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